Hepatitis C virus inhibits interferon signaling through up-regulation of protein phosphatase 2A.
To establish a chronic infection, hepatitis C virus (HCV) has to evade the host defense. Expression of HCV proteins in cultured cells and in hepatocytes of transgenic mice inhibits interferon-alpha-induced intracellular signaling through the Jak-STAT (signal transducer and activator of transcription) pathway. It is not known if interferon-alpha signaling is inhibited in patients with chronic hepatitis C as well, and the molecular mechanisms are not well defined. Interferon-alpha-induced signaling was investigated in liver biopsies from patients with chronic hepatitis C. The molecular mechanisms of HCV interference with Jak-STAT signaling were analyzed in cultured cells, HCV transgenic mice, and liver biopsies. Interferon-alpha-induced DNA binding of STAT1 was significantly impaired in liver biopsies from patients with chronic hepatitis C compared with controls. Tyrosine and serine phosphorylation of STAT1 were intact, but methylation of STAT1 on arginine 31 was reduced. Hypomethylated STAT1 associated with PIAS1, an inhibitor of STAT DNA binding. Increased expression levels of Protein Phosphatase 2A were found in liver extracts from HCV transgenic mice and in liver biopsies of patients with chronic hepatitis C. Overexpression of PP2Ac in Huh7 cells resulted in hypomethylation of STAT1, increased binding to PIAS1, and reduced interferon-alpha-induced DNA binding of STAT1. We conclude that HCV interferes with interferon-alpha signaling via up-regulation of PP2Ac, hypomethylation of STAT1, and increased STAT1-PIAS1 association, resulting in reduced transcriptional activation of interferon-alpha-stimulated genes.